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8086M Pzlaall
the internal of structure of 8086mp
it's consist of two units:

1.execution unit (EU).

2.bus interface unit (BIU). \
8086mp llaallpladal oS )
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AH AL cS
BH BL
: DS
(>
CH CL
SS
DH DL
ES
SP. IP
£ bl Al g
\
SI
\
DI address generator
imfml — > and bus interface
T
status of flag
! 21 3| 4
control unit(CU) =
arithmetic and logic o

unit(ALU)

instruction Register

i




EU

AX: accumulator : it's 16 bits register or
either tow 8 bit AH (high part) or AL (low part).

AH AL
AX: us as:

1.temporary storage. S
2.all Arithmeticandilogic operation.
3.as a result of Multiplication.
OS5 )T e BEETR 5 5 aSH el JauAX
oA Lagie DSy A3l g (g slall i 3 (e
D M aadiuy AX
N L8 gal) (o 3Ad)))
Agahiall g dplual) Glleal) JSY
Al g 0 pdall dlaa] Aa 5K Y
BX: Base register
it's 16 bits register or either tow 8 bit AH
(high part) or AL (low part).

usS as:



‘T‘E’ ....................................................... el Mao/a
1. temporary storage.
2. all Arithmetic and logic operation.
3. as offset in the memory.
32 al) Jaast AX
O OShe Cu VT e (58 o s g 2l Ja
oA lagia SIS il g (5 sl gy
A priBX
b sall 55401
Adlid) s A Bl 8 Y
BSIANGE ) sie AR ) duleaS ¥

CX: counter register 4
us as: \

1. temporarysstorage.
2. all Arithmetic and logic operation.
3. as counter in loop instruction.

gl oAl )
Aualidl g duluall cilleadl JS0Y
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Adlal) & el (A& 2laaS )Y

DX: Data Register:

us as:

1.temporary storage.

2.all Arithmetic and logic operation.

3. us with AX in multiplicatioen and®ivision

. \
operation.

;UL Jaa: AX

N PP PPN

) Csall ¢ al )
Agahaiall 5 dpluall cilleall JS¥

\ :
Gl 3L ) o

SP: stack pointer:

us as a pointer in stack segment with pop,
push instruction.
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pop, S ae Sl adada 8 G 5eS aadi
.push

BP: base pointer:

use to give offset within stack segment.

(Sl abade Jafdda) el andtiig

IS: source index: y

L oaall (e
Aleldelilgl” juna ) g aadtiy )
Ulladaaa 8 da) ) JanS aadtin ¥

DI: destinati@l Index :

N . .
Aga sl (e

U WA GHE IV PN Pt SNPREAWY
ULl adada A da) ) JanS aaddin
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FLAGS REGISTER

flag is register with one bits and use to test
the result of arithmetic and logic operation

U andl aadfiy (Ve JBan) g S (e (S Ja
Aaalaiall g Anloadienllanl)

O D
9

| 'T S z A | P C
1110 9 8 7 6 5 4 3 21 0

1)C: carry flag :Held the carry of
addition or Borrow of §ubtraction:

CF=0 01010101
10100111+
\

Jese 322171111100

2)P: parity flag : Hold "0" if number or
ones in register is even or "1" if number of
ones in register is odd.



D——— )bij\ M-M/e
by o)zl 8 claal gl axe 58 Laie 02al
(A Gl e & lavie ]

ex: 10110000
01110111+

100100111
cf=1,pf=0.
3)AF: auxiliary Nay:

hold carry of halffadditfon or borrow of
subtraction. \
U&UADJMY\j\@J‘MMuAM\h\_\
Ex: 01010101

10101111+

00000100
AFE=1. ezl Lavie ) 23
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4)Z(zero flag).

hold "1" if result =0

hold "0" if result =not equal "0".
Ex: sub AL,BL

11011101 zf=1

11011101+  pf=0

af=0 N

00000000 cf=0

92) S(sign flkag).

\
hold "1" if result.negative .

\
hold "0" if result‘positive.

v Al i) Laie™] " 2l
2 0 il Laaie"0" 231,
6)O(over flow).

"1"there is an over flow.

"0"there is not an over flow.

BOLEY) (e (el ) ran die Giasgg
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EX:
0000001 sf=1

0111111+ of=1

1000000

Ex: 1111 0000001
1101+ "M111111+

S
11100 1000000

%ver flow \ over flow
sp , sS o= GAl L
SS eaSall Jata aal 3y Q\}blsp

SS Jahd o sp
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SEGMENTS AND SEGMENTED

REGISTER

8086 MP devised the Memory into four
section each of 64KB in length or size.

Leie IS adalia day )l A 3 SIAN and A SA lladll
CELLGLST € daas
1)COD SEGMENT B ais

use to hold program+and procedure
(cods)and consist,of 64KB size.

CS: cod segment régister is register that
hold the start/address of cod segment and
use IP register to select any location within
cod segment .

bl J) o) gie JaésyC.S.R Jas
5adll adaia Jaly ad ge sl LiayIp
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2)DATA SEGMENT <L) CL“‘

hold most of data and variable

64KB in size and use SI,DI,BX to select any
location in within segment .

el 8 ad e (5] 20a30G) DI, BX, a2

3)STACK SEGMENT B, " 3P
\

part of memory with size of G#KB use to
hold return address‘and\use SP and BP to
select any location,within segment.
.L:s.\;:\jem‘xutﬂ 1¢ moﬁ\ﬂ\wcﬁ
&) WABPUai SP, o addiny 5 aal Il () sially

\ abiall 3 ad se
4)EXTRA SEGMENT ALY adais

It's an extra data segment and hold
destination string when use string
structure DI.

DI 15 S paladl dal 3Y) das
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segment and offset

SEEMEMI

(\SUIISIEE

Cod segment

Data segment

IP(interface pointer).

DI,SI,BX,8bit number.

Stack segment SPYBP. \
\
Extra segment B
physical address ALl () giall

8086 MP has 20 linés‘address that can
address 1IMB memory ,but the register that

carry addressionly 16bits in length so

\ :
How to calctlate the physical address ?

solvation is’by multiply segment by
(16H)and add with offset.

laa) M}L@.Lﬂugggﬂ\jm)r_h\“ s.ﬂLuCJ\.xd\
amu\j.ud\d.q;:\&ﬂ\ Jaadl o<k OJS\JS\UALLM\A

SUA Cuy YT Jasd
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L“,,_,.n\q.»d\ e\.ls.'d\ RN @clas.d\ Qa8 Jal)
Al ) e drandy Vo Sy e
EX: if DS=1000H & SI=1fH
find the physical address ?
solv... -
ph.a=DS*10+SlI ‘>
ph.a=1000*10+1f \
ph.a=1000O+1f‘

ph.a=1001?
EX: if ph ddress is 41000H
find the DS & SI?

solv...

VPN rai Ll 5i (A Lidany Y Ladie g Allall 524 (s
calla ) oo Y Ay yd 4l Ayl

ph.a=Ds*10+SI
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41000=[;S*10+SI

put SI=0000
41000=DS*10+0000
41000=DS*10
DS=41000/10=4100H

DS=4100H, SI=0000H 4

. ‘.
A Loy =,

adas Do

Loy 4l A Lidaey ¥ Ladie SH 3a8 (i i

stﬂﬁuiﬁ\xjau&@j&a@zm\
Fasaia Ll daling ol sac il
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=% |t's package in 40 pin (dual inline
package (DIP)).

=% |t's 16bits MP with 20 lines address
bus & 16 lines Data bus.

lazy A Js +
Ccablal) Jad V1 g 45 gialMlag a*

memory size= k=220=%
Bstiall e sk Cus

= power Supply L8y 5aSi| 481
X es’360MA current (8086).
X s 340 MA current
(
X 's takes 5V with tolerance of

% It's operation temperature
between 32F to 180F .




GND

AD) ¢

AD)Y
AD) T

AD))
AD)
ADA

ADA

ADV

AD1
ADo
AD¢
ADY

ADT
AD)
ADo

NMI
INTR

CIK
GND

VCC

<« AD) O
<_AH/ST“

« AIVISE
AVNSO
< A_H_/Sl
«—BHE/SY

RQ(GT - hold

RQ(GT)holda
« lock(wr)

ST (M/I0)

S) (DT/R)
«— S- (DEN)
~QS- ALE
— QS) INTA
«—— TEST
«— READY
«—— RESET



1)AD0-AD15:Address/data bus liner (share
or Multiplexed).

bus and either carry address or data .

Slea O;\au\pdmu\uud@\@ub
La e lalaie) iy Jeadf )

— 1 ADO-AD15 u\yc Jaxy
ALE —
\
0 ADO-AD15 Glily Jany
\

2)A16/S3-A19/€6:Address States
S6:always on "0".

S5:Indacatednterrupt flag (IF).
- ||1|| 4\.&2& dlu

S5

3 ||O|| M\AA d:mﬁ \y



S4,S3:select the Access all segments.
S Jsaadl s Al J sem o) 2y (51 adadall 2o
) uia gy
s4 | s3 FUNCTION |

ES extrarsegment:

ESicod segment:.

o S
0 | 1 sSstackesgment.
N

1 1 DS clete segment
(BEH'/S7) bus hig \bl\e /status 7

i) G e WP sl Juais e Jany

19 JRaY) Glas g 5l 3 SIAl e Ll
bl

INTR: interrupt request
(IF) sasiy s mellaall Anlalia Jon

IF INTR "1" there is an interrupt
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IF INTR "0" there is not an interrupt.

NMI: none Mask able interrupt .
AF (aaty ¥ (Sl INTR([Gas Jax

38

ol 5 Al yeS 3L Bk e dadalie JaINTR
Agna B84 Guob e \

CIK: Basic Tim ;‘ MP.
bl ) e ) daladdl)
line of CIK.

CCIK D Ara ll as/ a

GND: Retur

MN/MX\ :select minimum or Maximum

Mode . f@mxﬁm@ﬂm
MIN/ OV Minimum mode




—"0" the is no wait .

TEST —

—"1" wait instruction wait until

test="0".

_ A\
Wait e )

Mts

erate normally.

—"0"ins e into bus

READY —  cycle.
\‘1"
RESET:MB reset at self .

Ladie (Jalall 8 yila LQ\ JUAB\J\ Al Jay ready ha
058 Ledie s G Jaay 5 07 55

el 4l ) Llee reseths



MINIMUM MODE PINS
when connect MN/MX' to VCC or 5v.
[ MP store execution ane place
HOLD |aceress cata ane contrel In nigh

IIMPEEIAINEER

—nothing. \

HOLD: Request Direct'Memory Access .
SR 3L gl L

HOLD A: Response’of hold.

WR\: the data transfer from MP to Memory
or output Devise When WR\=

ol 5l e ol 3 SIA ) pellaall (e a5 il
WR="0" 58 Laaie &) AY)

M/INO: memory /input output.

select if the address bus carry address
memory or input/output.



5\ OJS\.JM O sie Jasy bl 8L IS 13) dasy
ZAY s JBaY)

—"1"address bus carry address of

M/INO - memory .

_"0"address bus carry addrggss of 10

DT/R\:Data transfer recei
bl Jas Pl aadti

—"1"transfe ata from CPU to

-
DT/RY memory

Clas g ghs SIAN ) allaall (e il Jas )
2 AV s Jaay)
JEaY) Slas g ol 3 SIAN e Ll Jag e "
Faadl Izl AV

DEN\:
. Gl daladl J =ll i) g3 zdel adtiu



Adcress
ADO-AD15 —|>— Data

dall 58 duadt

UM MODE PINS
when conngst MN/MX' to GND.
RQ\/GT\,, RQ\/GT,(hold , hold A).
RQ: Request lla

GT: Grant G

lock: 48 Ll 4 ool a8 aradny
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8086 BUFFER

1)Acleress Buiiter (74LS878).

2)Data bus Buffer(7415245).
3)Control Bus Buffer(74LS244).
ADg-AD15

.
ALE: Address latch Enable»




ADg

AD,

Interndl structure of (74L5373).

DATA BUS BUFFER

AD @;
.







8086MP ADDRESS BUFFER CIRCUTE

ity Aualalf jal) il g9




THE 8086 FULL BUFFRING

| BHEJS,
A AfS
244 A
HE ALlS
‘ ' 174
AIJSS

ADDRESS
BUS

DATA

BUS
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8086MP BUS TIMING

Bus cycle is the time Required to read or
write one word to memory or 10.
) 5 (s Ban) 5 Al AU 3 ) jal daia 3l Byl ga
ZIAY) s JAaY) Cilas gl 5SIAN

During T:many things haprendth &

1)MP put the address of mémory or
Input output t0nADg-AD15 lines.
2)Active ALE to "1™to'Isolat the address
or open the address Buffer circuit.
3)Specify (DT/R) to select the Direction
of DataTransfer.

for write cycle (DT/R="1").

for read/cycle (DT/R="0").

4)M/1NO line is selected to choose the
address of Memory or I/O.

During T»



—

. f)
o JERER

1)WR\ is active to open External Data Bus
Buffer.

AU e bl jelas 40K 5 ) 50 AT,

JAaY) oy 33 SIA ) sie aaa gy pellaall a iy )
Z) A

alall Joall i 50 it Ual (eARE B ey, ¥
(UL peplsialld =) ol sl

ULl Jas olaSk saas(DT/R) bi auads Y
(R="1")4ad 4,US]) dlaal

\
(R="0")ias8 5¢1 jall Glesl

M/10ka &gk cel/0 s3SI Gl sie aaa €
A A0l 5 eall JDAT,

s Z#RDMLa ) 4Ll cLEIWRY baa Jady )
.Bg\ﬂ\

o AN Joall i) 5o il Aladi SUDENY 23, Y
C Ul mast Jal e il sl
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clock (e 3ke a5 BV Als wait state
Jal aTo, Ta cm JBLN 5550 () L) oy A8l
sk Sl (e el Al Sl J8Ll 5 g Al

8086 Write cycle



8086 READ CYCLE

EXAMPLE:

if the basic operation frequency of 8086mp
is 5SMHZ what is the time Required to :



B il Aa/a
1)Read one word from memory without

Ready sighed.

2)Read one word from memory of there is
a wait state .

F=5MHZ =5*10°HZ 4

415~ Ma

Fo bae () 3 e e Laaie
At 2SI A aiSs ge J gad Ladie 1 00X juiad
103 Sl

M

g’

T=1/F=1/5*\106=O.2*10'6=O.2MS=200NS.
1)FOR Write cycle we need four clock .

| wait =4*200ns=800ns.

2)We need four Block RD‘=4*200ns=800ns.
3)we need five clock Trg=5*200ns=1000ns.
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MINIMUM AND MAXIMUM MODE

Minimum Mode

READY
CIK
RESET

CLOCK GENERATOR

ALE—=35 STROBE(ST).
DEN-—=_ OE(Out Put Enable).

DT/R\ =5 DIR(DIRECTION).
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MRDC\: Memory Read Controller :Read

from Memory.

MWTC\: Memory write Controller: to write

to memory.



AMWTC\:advance Memory write

Controller: to stress length Bus Cycle..

IORDC\:input\output Read Controller :Read
from 1/0.

IOWTC\:input\output write.Coftroller:

write to 1/0. ‘

AIOWTC\:Advance input /output write

controller. 4
)-‘{Y‘ IR L_é 4_15\_‘_4) 1 R
MRDC shal

\
-RDOAM+M/I0)

IORDC)-
MWTCY

~WRMM/I10\

IOWTC -
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1)PROM

2)EPROM
3)EEPROM

ROM: Read only‘m
PROM: Program

-
EPROM: Erasa
EEPRO

MP

static

dynamic

Ram(sram) Ra

|

N ?

onically EPROM. M-bits

ram)

< DATA BUS

N

Location




Memory size =2¥(number of location).
size of the location =m bits =m/8byte.

DESIGN OF RAM

e S.R flip flop to
sign RAM.

.e‘J‘ 3 SIA ﬁMﬂS_R PREGI




S Binary cell

R/WH Al 4




ex: Design 2*2 RAM using 1*1

solvation:

T’
44d0o1d

R/ W

.
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1.Design 16x16 using 8x8.
2.Design 32x16 using 16x8.
3.Design 64x16 using 32x8.
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8086mp conhected to memory 8086 address
lines=20 lines , memory size =1MB

Solve:



DESIGN 8086 prom (0.5KB) to connected
with cpu if address from FCCO0 to FCFFF

Solve:

Al suaall o dgagll 7 okl o SIAll aaa slaY

1y Y
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4X(16)"2=256X4=1024=2710

1111110011 0000000000

1111110011 11111117113
0 JSIAN JAIS 1 JA g% pia @R oy glinll
‘\J gi_ﬂ JRAX g ady MQ} ﬁY‘bk 'Lt (i gliadl g

w\\ NAND
A -A
Yy OO
0V YK 0VYK
;"[H/é :)_ W

;1 oddband evenband
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